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Fig.2  Structure of the fuzzy controller
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Fig.3 Membership function of input variables
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Fig.4 Membership function of output variables
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Tab.1 Output query table of fuzzy control

E

B s
-4 -3 -2 -1 0 1 2 3 4
-4 -8.0 -6.5 -4.0 -2.0 -1.0 0.5 1.0 1.5 2.0
-3 -6.5 -4.0 -2.5 -1.5 -0.8 0.6 1.2 1.8 2.5
-2 -6.0 -3.5 -2.0 -1.3 -0.5 0.7 1.5 2.3 3.0
-1 -4.0 -2.0 -1.5 -0.8 -0.2 0.8 2.0 3.0 4.0
0 -2.0 -1.5 -1.0 -0.5 0 1.0 2.5 3.5 4.5
1 -1.5 -1.2 -0.8 -0.2 0.5 1.5 3.0 4.0 5.0
2 -0.8 -0.3 0.5 0.2 1.5 2.5 3.5 4.5 5.5
3 0.5 1.0 1.5 2.0 2.5 3.5 4.5 5.5 6.5
4 1.5 2.0 2.5 3.0 3.5 4.0 5.0 6.5 8.0
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Fig.5 Wiring diagram of control circuit
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Tab.2 Tubing speed (7 R/ )
HI(7T 1) 1 2 3 4 5 7 8 9 10 11 12 14 15
AR (80 mm 4F) 12,75 12.78 12.72 12.72 12.81 12.84 12.75 12.75 12.81 12.81 12.75 12.81 12.81
A9 H) 1 2 3 4 5 6 9 10 11 12 13 15 16
BEASTHEE (58 mm 4F)  12.78 12.84 12.84 12.81 12.79 12.84 12.81 11.77 12.78 12.81 12.84 12.84 12.84
16 17 18 19 21 22 23 24 25 26 28 29 30 31
12,72 12,72 12.75 12.75 12.81 12.81 12.81 12.84 12.75 12.75 12.78 12.81 12.84 12.75
17 18 19 20 22 23 24 25 26 27 29 30 — —

12.81 12.87 12.87 12.81 12.84 12.84 12.81 12.87 12.84 12.78 12.84 12.81 — —
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Application of Fuzzy Control Based on PLC in Detonator Tubing Machine

ZHU Weilu, AN Guoqing
School of Electrical Engineering, Hebei University of Science and Technology ( Hebei Shijiazhuang, 050018 )

[ ABSTRACT] For the case of cumbersome process, workload and low efficiency in the traditional manual detonator
production, an detonator tubing machine was designed. The fuzzy control method based on PLC was proposed after the
mechanical structure had been designed optimally. This method takes three primary variables including tubing speed,
conveyor speed and push-mode speed as controlled objects to finish the fuzzy control which includes fuzzy reasoning, dis-
crete computing and look-up table online. The basic idea of this method is that PLC controls the stepper motor to change the
speed of tubing. The push-mode speed and frequency of the inverter are also determined by PLC, so conveyor speed can be
maintained at an optimal state to make every part of the tubing machine coordinated. The application results show that this
machine is not only reliable, but also easy to be operated.

[KEY WORDS] detonator tubing machine ;fuzzy inference ;discrete computing ;fuzzy control ;stepper motor;the inverter



